Abstract-Complex field network coding (CFNC) is a new network coding approach proposed to improve network throughput and achieve full diversity gain in wireless networks. In this paper, a novel complex-field network coding scheme is developed based on cooperative communication. Different from traditional network coding scheme, transmissions are not restricted to binary symbols. The proposed scheme can achieve throughput to approximately XXX symbols per source per channel use. Theoretic analysis demonstrate that, the improved CFNC scheme can obtain the same network throughput and diversity gain as CFNC, while it can decrease the transmission delay of source symbols, and reduce the detection complexity of destination.
Introduction
At the turn of the century, Ahlswede and other researchers proposed the idea of network coding, by relay node to deal with information in order to improve the network capacity [1] . Before network coding technology was proposed, relay nodes only store and forward information in the process of data transmission. After scholars put forward the concept of network coding [1] , the advantage of network coding is more and more studied by people, and network coding theory has been further developed. With the establishment of the theory of network coding, how to construct network coding is becoming more and more attracted to scholars. Linear combination becomes the most important means of constructing network coding scheme [3] [4] .
Thanks to the broadcast nature of wireless channels, capacity and diversity gains can be achieved through cooperation of distributed users. In the multicast network scenarios with only one source node, Li has further studied linear network coding. Accord to linear network coding, relay nodes combine the received information. Relay nodes treat the information as vector. The relay nodes can make linear transformation to the vectors. Li has demonstrated that if we could design perfect linear transformation algorithm, the max information flow for each link could be achieved [3] . After Li and other scholars has taken detailed research on multicast network with only one source, Koetter and some scholars explore the throughput of network coding [4] . In the case of relay nodes with decoding ability, Scholars need to further explore relay nodes for encoding and decoding complexity. Through the theoretical analysis, Jaggi demonstrated that the node could encode and decode with polynomial complexity. Ho and other scholars put forward Random Linear Network Coding. In Random Linear Network Coding, the coefficients are selected randomly [5] [6] .
Network coding in communication can enhance the throughput and performance of the network. However, time delay is unavoidable owe to the complexity of encoding and decoding at the nodes. It is essential to realize network coding briefly and quickly. Too complicated way of network coding is a great challenge to relay nodes. So, linear network coding is more and more popular. The research mentioned above were discussed when network coding was just put forward. Though the early research were based on wire communication and the assumption of no delay, they laid the a solid foundation for the application of network coding in wireless communication. The research mentioned above were discussed when network coding was just put forward. Though the early research were based on wire communication and the assumption of no delay, they laid the a solid foundation for the application of network coding in wireless communication. Network coding technology has applicability in multiple fields of communications. Especially in the practical communication system, the application of network coding has many potential could be mining [3] , [7] . In the research field of network coding, scholars are most interested in how to use network coding in wireless communication network. In the field of wireless network coding, many scholars have carried on deep discussion and research. In the literature [8] and [9] , broadcast characteristics of wireless channel have been made full use of. Scholars combined broadcast characteristics with network coding, and achieved good results. In literature [10] , LP equation was put forward aiming at energy saving. In literature [11] , network coding was demonstrated aiming at reducing transmission delay. In literature [12] , the physical layer network coding was put forward based on traditional network coding. In literature [13] , considering from the perspective of network coding protocol, COPE protocol was designed. Scholars also researched the application of network coding in wireless sensor network [14] [15] . In the fields of computing network throughput [17] , analyzing channel characteristics [18] and reducing interference [20] , network coding is also studied.
In this paper, we investigate a two-source and one-destination wireless communication system, where two source nodes transmit information to a destination node. Source nodes can also be amplify-and-forward(AF) relay nodes. The remainder of this paper is organized as follows. In Section II, the conventional complex field network coding scheme is described. In Section III, our proposed network coding scheme is described. Simulation and numerical results are provided in Section IV, and finally, our conclusions are drawn in Section V.
conventional complex field network coding
In the first time slot, source node S 1 transmits its symbols 1 x to source node S 2 . S 2 receives the symbols from S 1 and stores the symbols, noted as 1 12 y . At the same time, n and 1 12 n are the noise terms.
In the second time slot, S 2 transmits its symbols 2 x to S 1 . S 1 receives the symbols from 2 S and stores the symbols. At the same time, S 2 transmits its symbols 2 x to D. D receives the symbols from n are the noise terms.
In the third time slot, S 1 combines the symbols received from S 2 and its own symbols by network coding, notes as n is the noise term. 3 11 ω and 3 12 ω are the complex field network coding coefficient, while they are orthogonal.
In the fourth time slot, S 2 combines the symbols received from S 1 and its own symbols by network coding, notes as Where H is link matrix and N is noise matrix.
At the destination node D, by zero-forcing algorithm, signals can be restored. n and 1 12 n are the noise terms. In the second time slot, S 2 transmits its symbols 2 x to S 1 . S 1 receives the symbols from S 2 and stores the symbols. At the same time, S 2 transmits its symbols 2 x to D. D receives the symbols from n are the noise terms. In the third time slot, S 1 combines the symbols received from S 2 and its own symbols by complex field network coding, notes as n are the noise terms. 3 11 ω , 3 12 ω , n are the noise terms. 4 11 ω , 4 12 ω , The signals that D received can be given by 
⋅⋅
. The space diversity gain is 5. The simulation result is shown as Fig.5 . From the simulation result, we can obtain the follow observation: The outage probability of proposed network coding scheme is lower than conventional scheme under different SNR. wxwx +
Conclusion
In this paper, we have proposed a new network coding scheme. Proposed complex field network coding could prompt the performance of network because more signals are transmitted in the third and fourth time slot. The diversity gain could be enhanced. The outage probability of proposed network coding scheme is also lower than conventional scheme. in the third and fourth time slot. The diversity gain could be enhanced. The outage probability of proposed network coding scheme is also lower than conventional scheme.
However, signal processing at the nodes is becoming more complex. Network delay is likely to increase as the complexity of the terminal. The terminal will become more inefficient.
